CtIP silencing as a novel mechanism of tamoxifen resistance in breast cancer.
Acquired resistance to the antiestrogen tamoxifen constitutes a major clinical challenge in breast cancer therapy. However, the mechanisms involved are still poorly understood. Using serial analysis of gene expression, we identified CtIP, a BRCA1- and CtBP-interacting protein, as one of the most significantly down-regulated transcripts in estrogen receptor alpha-positive (ER+) MCF-7 tamoxifen-resistant breast cancer cells. We further confirmed the association of CtIP down-regulation with tamoxifen resistance in an additional ER+ breast cancer line (T47D), strengthening the relevance of the phenomenon observed. In additional studies, we found CtIP protein expression in a majority of ER+ breast cancer cell lines that we tested, but no or very little CtIP expression in ER-negative lines. Furthermore, CtIP protein expression status correlates with clinical response to neoadjuvant endocrine therapy, and patients with progressive disease express significantly lower CtIP protein in their primary breast carcinomas than those who respond. Meta-analysis of seven publicly available gene expression microarray data sets showed that CtIP expression is significantly associated with ER, disease-free survival, and breast cancer metastasis status. Importantly, we found that silencing endogenous CtIP in tamoxifen-sensitive breast cancer cells confers tamoxifen resistance. On the other hand, reexpression of CtIP in tamoxifen-resistant breast cancer cells restores sensitivity to the inhibitory growth effects of tamoxifen. Together, our findings indicate that CtIP silencing might be a novel mechanism for the development of tamoxifen resistance in breast cancer, suggesting that CtIP is likely associated with ER function, and that CtIP gene and protein expression may be useful biomarkers for breast cancer prognosis and clinical management.